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size ranges can easily be pooled and loaded in a single
capillary. However, the resulting complexity of the pooling
schemes and the amount of data generated require an auto-
mated workﬂow for acquisition and processing of fragment
ﬁles. Moreover, it is well-known that fragment sizes, com-
pared between two genotyping laboratories using capillary
electrophoresis (CE), can differ considerably because differ-
ent laboratories may use different CE machines and running
conditions.
Methods: Data processing: The software handles any
pooling strategy (combination of dyes and size-compatible
VNTRs) which can be parsed from the ﬁle name. Thus, each
VNTR is deﬁned by a pool, dye and expected size range,
deﬁned by the repeat length, offset and expected copy
range. Using that information the software will automati-
cally screen (in batch) all theoretical ranges for each VNTR
and report on the peak(s) found (or not) in those ranges.
Results: The resulting VNTR information is stored in
integer-type character sets where each VNTR represents
one character. For comparisons within the same laboratory
or between laboratories with compatible instruments and
procedures, the software allows the user to handle calcu-
lations based on an expected band size range, depending
on the known offset, repeat length, expected copy num-
ber variation and a user-deﬁned tolerance. In order to deal
with a possible experimental size shift linked to the CE sys-
tem used, a custom ‘mapping’ tool was developed, allowing
observed sizes for a speciﬁc instrument to be mapped to real
sizes and exact copy numbers.
Conclusion: Data analysis: VNTR data can be analyzed
as categorical characters (each different copy number is a
different allele) or as quantitative characters. In the lat-
ter case, the larger the difference between copy numbers,
the less related the organisms are considered. The Minimum
Spanning Tree algorithm applied on VNTR data in BioNumer-
ics has proven to be extremely useful for epidemiological
study and population genetics.
doi:10.1016/j.ijid.2010.02.423
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Navigating Dante’s inferno: Creation of signatures for the
rapid detection of heamorraghic fever agents
K. Pitz1,∗, A.C. Carrillo1, J. Thissen1, J. Olivas2, B. Harrel 1,
S. Hall 1, M. El Sheikh1, R. Lenhoff1, P. Naraghi-Arani1
1 Lawrence Livermore National Laboratory, Livermore, CA,
USA
2 Lawrence Livermore National Lab, Livermore, CA, USA
Background: Heamorraghic fevers remain some of the
most horriﬁc diseases to impact human beings due to their
deadly symptoms, limited treatment options and lack of suc-
cessful vaccines. Heamorraghic fever agents include Ebola,
Marburg, Machupo, Lassa, Junin, Rift Valley Fever, and
Crimean Congo Heamorraghic Fever viruses, Yellow Fever
virus and the bacterial agent Rickettsia prowazekii. Infec-
tion by a Heamorraghic fever agent leads to an acute illness
where multiple organs of the body are affected and can
result in death. Today outbreaks of the disease are spo-
radic and occur only within the agent’s host species territory.
Humans are not the natural reservoir for any of these agents
m
s
cts e361
ut once infected, we can spread the disease through per-
onal contact. Since we have no vaccines for these agents
arly detection remains the most important factor in pre-
enting a localized outbreak from spreading internationally.
ince outbreaks are unpredictable, a cost effective way of
creening human populations for the disease would enable
uick identiﬁcation of new outbreaks. Furthermore, once an
utbreak of Heamorraghic fever is identiﬁed, correct identi-
cation of the responsible agent is essential for treatment.
nfortunately the responsible agent is difﬁcult to distinguish
n a clinical setting by symptoms alone. A system for rapid
dentiﬁcation of Heamorraghic fevers is required for quick
ontainment and response to these diseases.
Methods: At the request of the Department of Homeland
ecurity (DHS), Lawrence Livermore National Laboratory
LLNL) has developed signatures for one-step TaqMan RTPCR
etection of seven Heamorraghic fever viral agents [Ebola,
arburg, Machupo, Lassa, Junin, Rift Valley Fever, and
rimean Congo Heamorraghic Fever viruses], Yellow Fever
irus and one bacterial agent [Rickettsia prowazekii]. These
ignatures were designed by ﬁnding conserved and speciﬁc
equences belonging to each disease agent. They were then
ested and validated using Taqman RT-PCR.
Results: Testing against near neighbors and over 2500
ackground samples eliminated potential cross-reactivity
nd increased speciﬁcity of the assay. Signatures that
howed no cross reactivity were then tested for their Limit
f Detection (LOD) value against their target virus.
Conclusion: These signatures will allow the speciﬁc and
ensitive detection of Heamorraghic fever agents essential
or a timely response.
oi:10.1016/j.ijid.2010.02.424
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sefulness of Montenegro skin test for the diagnosis of
ucosal Leishmaniasis
. Valencia1,∗, P. Diaz2, O. Ponce2, A. Ramos1, A. Llanos-
uentas1
Institute of Tropical Medicine ‘‘Alexander von Humboldt’’,
ima, Peru
Universidad Peruana Cayetano Heredia, Lima, Peru
Background: Mucosal leishmaniasis (ML) represents the
yperergic pole of American Tegumentary Leishmaniasis
ATL). This behavior makes its diagnosis difﬁcult due to the
carce parasite load as a consequence of a strong local
H1 immune response. Only PCR has a good performance
n comparison to traditional techniques like direct exami-
ation, culture and histopathology for the diagnosis of ML.
ven when ATL is endemic in our country, only two centers
an perform PCR for Leishmania detection in Peru. Since
L is a neglected disease, patients with mucosal involve-
ent belong to poor, rural and remote areas. Montenegro
kin Test (MST) measures TH1 response, and theoretically
L patients have a longer skin reaction compared to patients
ith cutaneous leishmaniasis (CL).
Methods: A retrospective study was performed. Only
edical records of patients with conﬁrmedML or CL, through
crapping, culture, PCR or an adequate clinical response,
oming from jungle areas endemic in L. (V) braziliensis, and
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well-deﬁned intradermal reaction size were reviewed.
Results: We identiﬁed 358 medical records: 170(47%) of
L and 188(53%) of ML. Patients from both groups acquired
he infection in Madre de Dios, Junin and Huanuco. Median
ge (IQR) of CL was 26 years (IQR:19—38) and 72% were
ale. Median age of ML patients was 30 years (IQR:21—75),
6% were male, and 99% had previous CL with 8 months
IQR:3—18) of active ulcerative lesion. ML patients reported
L 10 years ago (IQR:6—19): 40% received Pentavalent
ntimonials, 11% trivalent antimonials and 26% reported a
pontaneous cure. The diagnosis of ML was done by PCR (9%),
crapping (22%), culture (38%), and/or an adequate clinical
esponse (31%). MST was 15mm (IQR:10—18) in ML and 8mm
IQR:6-10) in CL. Using a MST diameter of 15mm as cut point
or the diagnosis of ML, we found a sensitivity of 52%, speci-
city of 93%, positive predictive value of 90% and a negative
redictive value of 63%.
Conclusion: Patients with lesions compatible with ML,
revious CL, and an MST>15mm, have a high likelihood of
L; therefore, we can use this approach for diagnosis in
owresources settings where physicians have limitations in
iagnosis and they need to provide a justiﬁed treatment.
oi:10.1016/j.ijid.2010.02.425
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tudy of the efﬁcient treatment of the inﬂuenza (S-OIV,
/H1N1)
. Iwamura ∗, W. Nakanishi, C. Yamada, M. Shinogami
Tokyo Metropolitan Police Hospital, Tokyo, Japan
Background: Inﬂuenza, transmitted by contact with
nfected individuals, presents with fever, arthralgia, nasal
ischarge, etc. Although inﬂuenza kits are often used for
he diagnosis of inﬂuenza, the reported percentage of S-
IV, A/H1N1 inﬂuenza cases in which the kit is useful for
he diagnosis varies from 50% to 90%. This rate probably
aries depending on the interval from symptom appearance
o the test, and also the presenting symptoms. We recently
nvestigated the efﬁcient treatment of the inﬂuenza (S-OIV,
/H1N1).
Methods: The inﬂuenza kit (Hanaco Medical Co., Ltd.)
as used for the diagnosis in 279 individuals presenting
ith inﬂuenza-like symptoms at the Tokyo Metropolitan
olice Hospital between August 1 and October 6, 2009. The
ymptoms, history of contact with infected individuals, and
nterval from symptom appearance to the test (0—12 hours,
2—24 hours, 24—48 hours, and over 48 hours) were ana-
yzed.
Results: Fever (over 38 ◦C) was seen in 18%, sore throat
n 26%, nasal discharge in 7% and arthralgia in 26% of all indi-
iduals testing positive with this kit. The positive rate did
ot differ signiﬁcantly depending on the interval from symp-
om appearance to the test (0—12 hours, 19.6%; 1—24 hours,
6.1%; 24—48 hours, 34.1%; over 48 hours, 34.1%). The
nﬂuenza positive rate was markedly high (83%) only in indi-
iduals having a positive history of contact.Conclusion: The diagnostic rate with the kit was less
han 50% even in individuals presenting with fever (the
ost characteristic symptom of inﬂuenza). Thus, a deﬁnitive
iagnosis of inﬂuenza may not be possible with a kit alone.
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he positive rate did not differ signiﬁcantly among different
ymptom groups, or depending on the interval from symptom
ppearance to the test. However, it was markedly high (83%)
n individuals with a positive history of contact. Patients hav-
ng a history of contact and presenting with inﬂuenza-like
ymptoms may be judged as having inﬂuenza without visiting
clinic and managed as homecare patients, by sending the
ntiviral agents to their homes. This approach would prevent
assive inﬂuenza outbreaks and also have socioeconomic
eneﬁts.
oi:10.1016/j.ijid.2010.02.426
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esign of improved polymerase chain reaction (PCR)
ethod containing internal positive control (IPC) for
olecular detection of Yersinia pestis
. Eini 1,∗, M. Fallah Raouﬁ1, M. Soleimani2, F. Azarifard1, E.
amshidiyan1, K. Majidzadeh2
Tasnim biotechnology research center, tehran, Iran,
slamic Republic of
Tasnim biotechnology research center, Tehran, Iran,
slamic Republic of
Background: Plague is one of the three epidemic dis-
ases still subject to the international health regulation and
otiﬁable to the WHO. Yersinia pestis, the causative agent
f plague in natural foci transmitted between rodent and
uman via wild rodent ﬂeas. So set up of suitable and sure
o surveillance and prevention of the disease is necessary.
he molecular methods such as polymerase chaine reaction
PCR) has allowed improvement of detection methods cur-
ently used in laboratories, although not all of thesemethods
nclude an Internal Positive Control (IPC) to monitor for false
egative results. Therefore we improved a uniplex and mul-
iplex PCR method with lower of limit of detection.
Methods: PCR reactions performed with primers which
argeted of the caf1 and pla genes located on the pFra and
Pst plasmids and the irp2 chromosomal gene located on the
pathogenicity island. For acquired different size of these
enes aditional primers were designed. In each gene two
arts required were ligated.The limit of detection deter-
ined by performing PCR reactions on serial dilutions of
lasmids containing the coresponding inserts.for evaluating
he speciﬁcity, PCR reactions were done for negative control
acteria.
Results: Assays were performed with genome of Y. pestis
hich produced three DNA fragments of the expected size
00, 400 and 520 base pairs (bp) corresponding to irp2, caf1
nd pla genes respectively. also, for IPC by the same primers
he different fragment of the expected size 150, 500 and 300
ase pairs (bp) corresponding to irp2, caf1 and pla genes
espectively were acquired. With The lower limit of detec-
ion was 370 copy numbers for caf1 gene and 21 for pla gene.
n PCR reactions for negative control bacteria detectable
ragments were not observed.
Conclusion: Our method clearly discriminated Y. pestis
NA bacteria which were tested. The rapidity, speciﬁcity
nd sensitivity of this procedure with the use of IPC to mon-
tor for false negative results can make this method suitable
or diagnosis and suggest that it can serve as a useful alter-
